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(54) [Name of the Invention] Anchor for ligaments 

(57) [Abstract] 

[Objective] To offer an anchor for securing the ends of ligaments which allows a choice ^ 
varioi ^itifkia ^ ^ as ligament replacement such as cruciate ligament, and securely fixes 
a lateral ligament onto the bone surface without presenting protruding parts. 

[Design] The invention comprises an expanding outer tubular body [sheath] 10, which is a 
cylinder made of a material highly compatible with body tissue, featuring a vertical slit 1 1 and 
ridges 12 formed on the external surface thereof, to prevent slipping on the contact surface, and 
an outer tubular body diameter expander 20, which is made of a material highly compatible with 
body tissue, placed within the outer tubular body 10, wherein a tool is inserted into a tool fixture 
22 which is formed in the base portion thereof and is rotated to press radially against the outer 
tubular body 10 in the region of the slit 1 1 and enlarge the diameter thereof. 


2 


[Claims] 

[Claim 1] An anchor for securing the end of ligaments designed to secure the end of a 
replacement ligament to a bone, comprising an outer tubular body, which is a cylinder made of a 
material highly compatible with body tissue, featuring a vertical slit and ridges formed on the 
external surface thereof to prevent slipping on the contact surface, and an outer tubular body 
diameter expander, wherein a tool is inserted into a tool fixture which is formed in the base 
portion thereof and is rotated to press radially against the outer tubular body in the region of the 
slit and enlarge the diameter thereof. 

[Claim 2] An anchor for ligaments according to claim 1 in which the ridges are shaped so as not 
to form a sharp angle. 

[Claim 3] An anchor for ligaments according to claim 1 or 2 in which the ridges construct a male 
screw. 

[Claim 4] An anchor for ligaments according to claim 1, 2, or 3 in which a female screw is 
formed on the inner surface of the outer tubular body and the outer tubular body diameter 
expander is a screw shaft, that is, a male screw designed to mesh with the female screw above. 

[Claim 5] An anchor for ligaments according to claim 4 in which the female screw is tapered 
toward the distal tip. 


3 


[Claim 6] An anchor for ligaments according to claim 4 in which the tip of the screw shaft is 
designed to enlarge the diameter of the outer tubular body as it is inserted inside the outer tubular 
body. 

[Claim 7] An anchor for ligaments according to claim 1, 2, or 3 in which the outer tubular body 
diameter enlargement means comprises a screw shaft inserted into the outer tubular body from 
the base thereof, and a radially enlarging part which meshes with the distal end of the outer 
tubular body as it is pushed into the interior of the outer tubular body by rotating the screw shaft 
thereby pressing radially against the outer tubular body. 

[Detailed Description of the Invention] 
[OOOir ~ • " 

[Fields of IndustrialJUseJ J!hejnye^^ to an anchor for ligaments which secures the end 

:;; ofaligament or tendon taken from another part of the human bod yor^ ligament or tendon 
which is artificially fabricated (hereafter called a ligament replacement) to a bone. 

[0002] When a ligament or tendon is cut, a new ligament replacement can be attached surgically, 
but it is necessary to secure the ligament replacement to the bone when this is done. 

[0003] 

^ [Pri^rTec^^ the past, as shown in Fig. 4, when securing a ligament replacement such 

^^"aTTherracimrngam^ in the interior of the knee joint, the ligament replacement 53 is arranged 
within a borehole 52 drilled into the bone 51 and a tapered screw shaft 54 is screwed into the 
borehole 52. Thus, the end of the ligament replacement 53 is secured by clasping by the screw 
threads. 
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Hi/^ ' — [0006] For this reason, ligaments taken fronn other parts of the body or artificial ligaments cannot 


[0004] To secure a ligament replacement for a lateral ligament found on the sides of the knee 
joint, as shown in Fig. 5, the end of the ligament replacement 63 is secured by pressing it against 
the surface of the bone 61 by the staple-like fixture 64. However, in this case, the end of the 
ligament is often not secured sufficiently and so it is common to secure the iiganrient replacement 
63 once with the fixture 64 and then fold the end of ligament 63 over and secure it again with the 
fixture 64. 


[0005] 


'[Problems Resolved by the Invention] However, as Fig. 4 shows, when the tapered screw shaft 
54 is screwed into the borehole 52 drilled into the bone 51, the ligament replacement 53 is 
twisted when it is strongly clasped by the screw threads. 


be used because they are cut when they are clasped directly. Accordingly, a ligament cut from 
oHierpartsof the body is used with a small fragment of bone attached to its end and it is the bone 
.Jragment which is clasped between the screw shaft 54 and the borehole 52. 

[0007] Thus, the rang e of ligament replacements that can be selected for use is severely limited 
and troublesome, beginning with the fact that artificial ligaments cannot be used as is as ligament 
replacements for cruciate ligaments. 

[0008] In addition, as Fig. 5 shows, this method has the disadvantage that, when the ligament 
replacement 63 is secured to the surface of the bone 61 with the fixtures 64, the fixtures 64 
protrude from the bone beneath the skin, resulting in a great deal of pain when these are struck 
against something. 

[0009] Thus, the purpose of the invention is to provide an anchor for ligaments, etc., th at allows 
the free selection of artificial ligaments, etc., as ligament replacements for cruciate ligaments, 
etc., and that firmly secur es lateral ligaments, etc., to the s u rface of the bone without protruding 
parts. 
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[0010] 


[Means of Resolving the Problems] To attain the objectives explained heretofore, the invention is 
an anchor for ligament which secures the end portion of a ligament replacement and comprises 
an expanding outer tubular body which is formed of a material highly compatible with body 
tissue wherein a slit is formed longitudinally from the distal tip thereof and ridges are formed on 
the external surface to prevent slipping on the bodies with which it is in contact and of a diameter 
expander wherein a tool is inserted into a tool insertion fixture which is formed in the base 
portion thereof and is rotated to press radially against the outer tubular body in the region of the 
slit and enlarge the diameter thereof. 

[001 1] Th e tip port ioji s of the ridges may be shapeds ojs not to fo rm a sharp anplc-Oiithev may 
for^l^^^^^^^A female screw may be formed on the inner surface of the outer tubular body 
wherem the outer tubular body diameter expander is a male screw shaft which meshes with the 
female screw. The female screw may form a taper which gradually narrows to the distal tip. 

[0012] In addition, the outer tubular body diameter expander may comprise a screw shaft which 
is inserted into the interior of the outer tubular body from the base thereof and a radially 
enlarging part which meshes with the distal end of the outer tubular body and is drawn into the 
interior of the outer tubular body by rotating the screw shaft thereby pressing radially against the 
outer tubular body. 


[0013] 


[Use] With the end of the ligament replacement arranged within a borehole drilled into the bone, 
the outer tubular body is inserted into the borehole, a tool is fixed into the tool receptacle on the 
base portion of the outer tubular body diameter expander, and the outer tubular body diameter 
expander is rotated, thereby pressing radially against the outer tubular body in the region 
containing the slit therein and securing the end of the ligament replacement by clasping it 
strongly between the outer surface of the outer tubular body and the bone. 
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[0014] 


[Preferred Embodiment] The preferred embodiments are explained with reference to the 
drawings. Fig. 1 shows the first preferred embodiment of the invention, wherein a ligament 
replacement 3 is inserted into a borehole 2 of, for example. 7 to 8 millimeters in diameter drilled 
into a bone 1 within a joint in the human body. 

[0015] Element 10 is an outer tubular body with a round tubular shape wherein a slit 1 1 has been 
opened therein longitudinally between the distal tip thereof and a position close to the base 

thereof and wherein the outer surface thereof has bee n'formed into a male screw 12 who se thready 

'— — — 

ti£s jiave been sliced off to ro u nd them slightly. Ev en if not rounded, the male screw 12 may be 
formed with trapezoidal threads or other shape which does not possess sharp angles so as to 
minimize damage to the ligament replacement 3. 

[0016] The slit 1 1 is shaped in the form of a cross with angles of, for example, 90 degrees. In 
addition7thenapered portion lS of-the-distal-tip-is chamfered to provide a rounded shape. The 
inner surface of the outer tubular body 10 is formed into a female screw 14 which tapers 
gradually from the base of the outer tubular body to the distal tip thereof. The female screw 14 
need not have the same pitch as the male screw 12 on the outer surface, bu t the rotation \ 
directions are the same. In other words, when the male screw 12 is formed with a clockwise J 
direction of rotation, the female screw 14 is also formed with a clockwise direction of rotation. 

[0017] A tool fixture 15 is formed in the base of the outer tubular body 10 to permit the insertion 
of the tip of a tool (not illustrated) which is used to rotate the outer tubular body 10 around its 
central axis and screw it into the borehole 2. In this embodiment, the tool fixture 15 is in the 
shape of a slot, but it may be a boss or other shape. 

[0018] It is preferred that the material used for an outer tubular body 10 formed in this shape be a 
material with high biocompatibility, for example, a titanium alloy, another metallic material, or a 
non-metallic material, but any material is suitable provided that it possesses high bio- 
compatibility and the necessary strength. 


[0019] Element 20 is a screw shaft (an outer-tubular body diameter expander) with a male screw 
21 which is formed on the outer surface thereof and which meshes with the female screw 14 of 
the outer tubular body 10. A tool fixture 22 is formed in the base thereof to permit the insertion 
of the tip of a tool (not illustrated) which is used to rotate the screw shaft 20 around its central 
axis and screw it into the outer tubular body 10. In this embodiment, the tool fixture 22 is in the 
shape of a hexagonal passage, but it may be a slit or other shape. 

[0020] The screw shaft 20 is shaped with a taper at the distal tip thereof only while the remainder 
of the shaft has a uniform diameter, but the angle of the taper is less than that of the female screw 
14 of the outer tubular body 10. Accordingly, as the male screw 14 portion of the screw shaft 20 
is screwed into the outer tubular body 10, it presses radially against and expands the portion of 
the outer tubular body 10 wherein the slit 1 1 is formed. 

[0021] The screw shaft 20 formed in this manner need not be made of the same material as the 
outer tubular body 10, but it is preferable that the material be one that possesses the same high 
biocompatibility as the outer tubular body 10 and that will not give rise to a difference in 
electrical potential between itself and the outer tubular body 10. 

[0022] Use of the next preferred embodiment of the anchoring device is explained below. First, 
the end of a ligament replacement 3 is inserted into a borehole 2 drilled into a bone 1 and an 
outer tubular body 10 is screwed into the open space within the borehole 2. The diameter of the 
borehole 2, the thickness of the ligament replacement 3, and the diameter of the outer tubular 
body 10 should be selected such that the outer tubular bo dy 10 can be jcrewedjnta.the^ 

com paratively lig h tly. 

< 

[0023] With this arrangement, the male screw 12 on the outer surface of the outer tubular body 
10 softly bites into the bone 1 and the ligament replacement 3 as it is screwed into the borehole 
2, but since the distal tip portion 13 of the outer tubular body 10 has been rounded and the 
threads of the male screw 12 have been chamfered blunt, they do not damage or cut the ligament 
replacement 3. Consequently, the end of the ligament replacement 3 is secured lightly within the 
borehole 2. Fig. 1 shows its state at this time. 
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[0024] Next, the screw shaft 20 is screwed from the exterior into the female screw portion 14 of 
the outer tubular body 10. When this is done, the outer tubular body 10 is pressed upon radially 
and the diameter thereof is enlarged, as indicated by the arrow in Fig. 1, thereby, pressing the 
exterior surface of the outer tubular body 10 strongly against the interior wall of the borehole 2 
and the ligament replacement 3. 

[0025] At this time, if, for example, the jip of a tubular tool (not illustrated) is fittedinto the tool V 
fixture 15 of the outer tubular body 10 t ^strict ability of the outer tub^ila rbo^^ and 
anoOiertooUnot illustrated) is inserted within that tool to rotate the screw shaft 20, the ligament 
replacement 3 is not damaged because the outer tubulair body 10 does not rotate. ' 

_ [p026] Even if the outer tubular body 10 does rotate slightly, the ligament replacement 3 is not 


"[0027]Xigaments can be secured firmly without prbtruding ffom the surface whether they be 
cruciate ligaments secured within a joint or lateral ligaments secured outside of the joint. 

[0028] Figure 2 shows a second preferred embodiment of the invention. In this embodiment, a 
female screw 31 is formed along the interior of the outer tubular body 10 only near the base 
thereof and a screw shaft 33 (the outer tubular body diameter expander) which meshes with the 
female screw 31 is inserted into the outer tubular body 10 from the base of the outer tubular body 
10. 


[0029] A sphere 33a with a tip larger than the external diameter of the screw shaft 33 is formed 
at the distal tip 33 thereof and a spherical indentation 10a is formed in the distal tip of the outer 
tubular body 10 to receive the spherical surface of the sphere 33a. 

[0030] Thus, when a tool is inserted into the hexagonal tool fixture 22 that is formed in the base 
of the screw shaft 33 and is used to rotate the screw shaft 33, the entire screw shaft 33 is moved 


„damaged_because.the threads of thc-mal e screw 12 on the outer surface thereof are rounded. The 
screW^aft 20Tsscrewed into the outer tubular body 10 until it does not protrude from the 
surface of the bone 1 . Thus, the end of the ligament replacement 3 i s secured firmly within t he \ ^ 

-borehole:2:^ithQUt:damager - - 
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toward the base of the outer tubular body 10 and the sphere 33a is drawn from the distal tip of 
the outer tubular body 10 toward the interior of the outer tubular body 10 thereby pressing 
radially upon and enlarging the portion of the outer tubular body 10 wherein the slit 1 1 is 
formed. 

[0031] As Fig. 2 shows, the base of the screw shaft 33 does not protrude from the base of the 
outer tubular body 10 and. as in the first preferred embodiment, the end of the ligament 
replacement 3 is secured firmly within the borehole 2 drilled into the bone 1 without damage. 

' [0032] Figure 3 shows a third preferred embodiment of the invention. In this embodiment, a 
female screw is not formed on the inner surface of the outer tubular body 10 and instead a 
passage 41 is formed longitudinally therethrough. A screw shaft 42 is formed as a slender simple 
bolt with a hexagonal head wherein the screw portion 42a is more slender than the passage 41 in 
the outer tubular body 10 and passes therethrough and the head portion 42b is thicker than the 
passage 41 and does not pass therethrough. : 

[0033] The distal tip of screw shaft 42 meshes with a screw passage formed in a sphere 43 (the 
diameter expander) which is formed independently of a material with high biocompatibility. As 
in the second preferred embodiment, a spherical indentation 10a is formed in the distal tip in the 
outer tubular body 10 to receive the spherical surface of the sphere 43. 

[0034] Thus, when the screw shaft 42 is passed from the base of the outer tubular body 10 
through the passage 41 of the outer tubular body 10, a tool is fixed to the hexagonal tool fixture 
22 formed in the base of the screw shaft 42, and the screw shaft 42 is rotated, the sphere 43 is 
drawn from the distal tip of the outer tubular body 10 toward the interior of the outer tubular 
body 10 thereby pressing radially upon and enlarging the portion of the outer tubular body 10 
wherein the slit 1 1 is formed. 

[0035] A rotation stop may be formed to p revent relative rotation between the sphere 43 and the' 
outer tubular body 10 so that the sphere 43 will not rotate together with the screw shaft 42. 
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[0036] As shown in Fig. 3, a countersink passage 45 is formed in the base of the outer tubular 
body 10 so that the head 42b of the screw shaft 42 is completely sunken and the screw shaft 42 
does not protrude from the outer tubular body 10. As in the first and second preferred 
embodiments, the end of the ligament replacement 3 is secured firmly within the borehole 2 
drilled within the bone 1 without damage. 

[0037] The invention is not limited to the preferred embodiments described herein. The outer 
surface of the outer tubular body 10 need not form a male screw; any protrusions or indentations 
formed to prevent slipping between bodies in contact, such as the inner surface of the borehole 2 
"ahdlhe ligament replacement 3"§Fe^itaBler^* 

[0038] The outer tubular body 10 is a tubular passage but the outer surface thereof need not be 
.tubular. The spheres 33a and 43 shown . in. the second and third preferred embodiments need not 
be spherical, but may be a circular cone, polyhedron, or other shape. 

[0039] In addition to artificial ligaments, ligament replacements taken from other parts of the 
body may be used witht he invention and ^e invention may also be used in precisely the same 


maner to secure the ends of tendon replacements to bone. 


[0040] 


[Effects of the Invention] The ligament end anchoring device of this invention possesses superior 
effectiveness in securing ligament replacements and tendon replacements, whether artificially \ 
constructe d or taken from ot he r parts of the body, simply and firmly withou t damaging the ends/ 
thereof. 


[Description of the Drawings] 

[Fig. 1] Figure 1 is a transverse cross-section showing the construction of the first preferred 
embodiment. 

[Fig. 2] Figure 2 is a transverse cross-section showing the construction of the second preferred 
embodiment. 
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[Fig. 3] Figure 3 is a transverse cross-section showing the construction of the third preferred 
embodiment. 

[Fig. 4] Figure 4 is a transverse cross-section of a conventional embodiment. 
[Fig, 5] Figure 5 is a transverse cross-section of another conventional embodiment. 

[Legend] 
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